Minimum secondary structure requirements for catalytic activity of a self-splicing group I intron.
We have completed a comprehensive deletion analysis of the Tetrahymena ribozyme in order to define the minimum secondary structure requirements for phosphoester transfer activity of a self-splicing group I intron. A total of 299 nucleotides were removed in a piecewise fashion, leaving a catalytic core of 114 nucleotides that form 7 base-paired structural elements. Among the various deletion mutants are a 300-nucleotide single-deletion mutant and a 281-nucleotide double-deletion mutant whose activity exceeds that of the wild type when tested under physiologic conditions. Consideration of those structural elements that are essential for catalytic activity leads to a simplified secondary structure model of the catalytic core of a group I intron.